is not as obvious in the kidney (5, 6, 10, 11, 13, 15, 18) . Both ischemic and hyperemic responses in the renal vascular bed have been observed after a sudden release of renal arterial occlusion. The mechanisms responsible for reactive hyperemia still remain unsettled.
The following mechanisms have been proposed to account for reactive hyperemia in the kidney: 1) a decrease in intravascular pressure with resultant relaxation of the arteriolar smooth muscle through the Bayliss myogenic mechanism ( 13), 2) a predominant decrease in intrarenal venous segment resistance due to diminished tissue pressure (6), and 3) a production of vasodilator substances in the ischemic tissues during the arterial occlusion (6, 12, 13) .
The purpose of the present work was to study the possible mechanisms for postocclusion hyperemia in the kidney of rabbits. The results suggest a contribution of both myogenic and metabolic factors to the production of renal reactive hyperemia,
METHODS

Experiments
were carried out on 45 rabbits weighing from 2.5 to 3.5 kg, anesthetized with 25-30 mg/kg sodium pentobarbital given intravenously and heparinized with 1,000 U/kg. The left kidney area was exposed through a midabdominal incision. The kidney vessels on the left side were cleared of all surrounding tissues. The renal nerve was left intact whenever possible. A T cannula was inserted into the renal vein. Renal venous blood was drained through a flowmeter into a blood reservoir.
Heparinized blood collected in the reservoir was pumped back to the right femoral vein by a rollertype pump through a heating unit to maintain blood temperature at 39 C. (Fig. 4, B-D) . Venous pressure elevation was more conspicuous during simple venous occlusion than during simultaneous arterialvenous occlusion.
The initial flow overshoot following release of venous occlusion and arterial-venous occlusion was large when compared with that which followed an equivalent period of simple arterial occlusion. By contrast, the magnitude of the second flow increase following venous occlusion and arterial-venous occlusion was less than that following simple arterial occlusion. This suppression of the second flow increase was most marked in the simple venous occlusion experiment (Fig. 4B ). However, renal vein pressure elevation obtained by the infusion of unoxygenated dextran solution into the renal vein during arterial occlusion in five kidneys failed to suppress the second flow increase, despite a venous pressure equivalent to that in the simultaneous arterial-venous occlusion (Fig. 5) .
3) Effects of ureteral pressure elevation on reactive hyperemia.
An acute transient elevation in ureteral pressure for less than 1 hr in nine animals produced an increase in renal venous outflow and a decrease in renal vascular resistance (Fig. 6) (Fig. 3) . The succeeding decrease (e) of the flow was reduced with progressively longer duration of the right). A chronic ureteral obstruction over 3 days seven animals resulted in a decrease in renal veno in us outflow and an increase in renal vascular resistance.
initial phase averaged the occlusion period.
set and increased slightly with
The second flow increase (f) rose with the arterial occlusion period up to l-5 min (Fig. 3) In these chronic obstruction animals, the initial flow overshoot following release of the arterial occlusion was not observed before and after release of the ureteral obstruction (Fig. 7) . All reactive hyperemia elicited in 75 % of the chronic obstruction experiments showed a pattern of gradual flow increase after release of the arterial occlusion. Even 1 hr after release of the ureteral obstruction, a brief ureteral pressure elevation did not result in the increase of flow and the decrease of va,scular resistance seen in the acute occlusion group (Fig. 7) . resistance. These findings appear to meet the criteria of a Bayliss myogenic response ( 1 )+ Reduction in the vascular transmural pressure gradients during arterial occlusion may have resulted in active arteriolar dilation and, then, restoration of the transmural pressure gradients after release of the occlusion may have produced arteriolar constriction. The increase in renal blood flow and the decrease in renal vascular resistance during acute ureteral pressure elevation also have been thought to be the result of an active myogenic vascular response of the arterioles to the reduced vascular transmural pressure gradients due to tissue pressure elevation (3, 9, 16, 17, 19 )* Chronic ureteral. obstruction resulted in a decrease of renal blood flow and an increase of renal vascular resistance, despite less ureteral pressure elevation than that produced in the acute experiment.
The decrease in prevenous segment resistance, seen during acute ureteral pressure occlusion, usually demonstrated in the normal kidney, was not produced in the kidney with chronic ureteral obstruction.
These findings support the possibility of the myogenic origin of the initial overshoot.
Some investigators have interpreted the initial overshoot of arterial inflow as a phenomenon resulting from the refilling of intrarenal blood vessels depleted by venous drainage during arterial occlusion (5, 11). This is not solely the case, for the initial overshoot was also observed in the venous outflow pattern.
However, the increase in initial flow overshoot observed in the kidney with venous congestion may be due to a greater flow runoff downstream from the arterioles before the occlusion is removed.
Progressively longer arterial occlusion resulted in lengthening the duration of the initial phase and reduction of the flow decrement subsequent to the initial overshoot.
This might have been due to the depressed myogenic response of the ischemic arteriolar smooth muscle.
The second phase of flow increase after release of the arterial occlusion was slower in development and more persistent than the initial phase. in the kidney exhibiting control high vascular resistance, seems to be complex.
In the isolated kidney perfused with whole blood, in which the postocclusive hyperemia was demonstrated in the control state, adrenaline infusion resulted in the postocclusive ischemic response. Thus the ischemic response might be partly related t3 liberation of vasoconstrictive substances from the kidney tissue during the occlusion period (6).
